Early olfactory fiber projections and cell migration into the rat telencephalon.
The formation and development of primary olfactory axons was studied in the rat embryo using acetylcholinesterase histochemistry, immunocytochemistry for neuron-specific beta-tubulin (TuJ1) and growth associated protein 43 (GAP43), and a fluorescent tracer DiI. Olfactory axons extend from the olfactory receptor neurons localized in the olfactory epithelium. These fibers grow to reach and enter the olfactory bulbs, where they form the first relay and integrative synaptic station in the olfactory system: the olfactory glomerulus. In this communication we address the development of primary olfactory fibers: first from the olfactory placode and later from the olfactory epithelium. Olfactory fibers enter the olfactory bulbs apparently in a disordered manner but soon arrange themselves in hook shaped aggregates of fibers, with many boutons (immature synaptic terminals), to form the glomeruli. We detected this kind of structure for the first time at embryonic day 16. The olfactory receptor cells are usually anchored in the basal lamina of the olfactory epithelium but some of them, after reaching their targets, lose their epithelial attachment, leave the olfactory epithelium and migrate to and enter the olfactory bulbs. The traffic of cells between the olfactory epithelium and the brain lasts late into embryonic development. We describe four types of migratory mechanism used by different populations of cells to reach their targets in the telencephalic vesicle and propose the existence of migrating cells that enter the telencephalon. These data were corroborated by injections into the olfactory epithelium a of murine retrovirus carrying the Escherichia coli lac-Z gene.